Chronic treatments with tacrine and (-)-nicotine induce different changes of nicotinic and muscarinic acetylcholine receptors in the brain of aged rat.
The present study evaluated effects of chronic treatment with tacrine and (-)-nicotine for 21 days on nicotinic and muscarinic acetylcholine receptors in the brains of old rats (24-25 months) by receptor autoradiography. The nicotinic receptor (nAChR) binding sites were measured by (-)-[3H]nicotine and [3H]epibatidine, and the muscarinic receptor (mAChR) binding sites by [3H]pirenzepine and [3H]AFDX 384. No change in (-)-[3H]nicotine binding was observed in all of the brain regions analysed following chroinic treatment with tacrine (10 mg/kg). Similarly, the [3H]epibatidine binding was not changed in most of the brain regions analysed except for a few brain regions where a decrease was observed in tacrine treated animals compared to control animals. Chronic treatment with (-)-nicotine (0.45 mg base/kg) significantly increased both (-)-[3H]nicotine and [3H]epibatidine bindings in every brain regions analysed except for the hippocampus when measured by (-)-[3H]nicotine. A significant decrease in [3H]AFDX 384 binding, but not in [3H]pirenzepine binding was observed in all of the brain regions analysed following the treatment with tacrine. These data suggest that chronic treatments with tacrine and (-)-nicotine differentially interfere and regulate the subtypes of nAChRs and mAChRs in the brain of aged rat. These data differ from what have been earlier observed in the brain of young adult rat following tacrine treatment, revealing some dynamic changes in receptor properties in the brain during aging.